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ABSTRACT 

The primary hypothesis was that an 120 hour Atari~ 
designed prograaming experience vould significantly enhance 
the self-esteem and locus of control of a group of students 
and that any isproveszent would hold up over an eight sonth 
period. The treatuent group was 21 ninth and tenth grade 
students, all of black raciai origin, from a selectire, 
public, college-preparatory high school in the District of 
Colurbia. No student in the treatsent group had any prior 
computer experience. The independent variable consisted of 
a coOaputer programping experience designed by Atari for use 
at their summer computer camps and vas held in the Puture 
Center of the Capital Children's Suseus for a month during 
the summer. The students were introduced to computer 
qraphics, computer sound generation, and text processing 
during the first three veeks and were encouraged to design 


an independent project during the fourth. 
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Self-esteea vas seasured by Cooparssgith's Sel f- 
Esteern Inventory, and locus of control by Crandall, 
Katkovsky, and Crandall's Intellectual. Acbieverent. 
Responsibility questionaire. The instrurnenrts vere 
adainistered to the treatment group before and after the 
treatment and again eight rponths later. The third 
adgpinistration was given to the treataent group and a 
comparison group drawn froa classmates of the treatrzent 
group. 

Self-esteer mean scores increased significantly 
between the pretest and postest and regressed slightly on 
the follov-up test given eight sonths later. However, the 
mean difference betveen the pretest and the follow-up 
resained significant. 

Locus of control sean scores increased significantly 
between the pretest and postest, and sade a non-significant 
gain between the posttest and the follow-up. The aean 
difference between the pretest and the follow-up for locus 
of control was significant. No significant difference was 
found between the treatment and the comparison group for 
either locus of control or self-esteern. All results are 
reported at a p< .05 level of significance or better. 

The findings suggest that self-esteer and locus of 
control can be enhanced by a computer programrging experience 


and that the gain can be nore than a short-tera shift. 
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CHAPTER I 


THE PROBLE® AND ITS SETTING 


Introduction 

In 1968, Leonard wrote a prophetic book, Education. 
and Ecstasy, in which he portrayed an educational marriage 
betveen hurmanis| and technology. Papert (1981), in 
Sindstoras , wrote of educational sicroworlds where students 
can explore and learno about the culture of sathenatics, 
mich as a child Learns the spoken language of his ova 
culture. Malone (1980) wrote his doctoral dissertation on 
Hhat-Sakes-Things Fup to boarn?: §- Study of Intriosically 
Motivating Computer Gages. Each of these authors has a 
vision of a self-paced, learner-centered, intrinsically- 
motivating learning environment. The first saall steps 
toward this dream were taken in the 1950s and 1960s on large 
mainframe coaputers, but these vere expensive and 
cosplicated. The dream vas revived around 1975, with the 
invention of the sicrochip and the introduction of the 
personal conputerc. 

Many concepts of how personal computers can be used 
in education are conning to the forefront. Taylor (1980) 
sees the computer acting in three modes. First, as a tutor, 
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where it operates in a guestion and ansver mode and can keep 
records of the student's responses. Cosputer Aided 
Instruction {CaI) and Computer Managed Instruction (CHI) are 
exauples of this use. Second, as a tog], the computer vill 
pecfora useful tasks such as statistical analysis, super 
calculation, or word processing. In the third sode, the 
computer is "taught" by the student or in Taylor's 
terminology, becomes the tutee. The computer is ideal in 
this role, because it is patient, logical, and 
reprogragspmable. Problexn solving and programaing lead the 
learner to think about a problem in an organized, logical, 
and sequential manner. To paraphrase Papert, the learner is 
led to think about thinking. | 

Drawing on the theories of Piaget, Papert (1981) 
states that “what an individual can learn, and how he learns 
it, depends on what aodels he has available." This in turn 
veane to the question of how intellectual structures grow 
out of one another and about how, in the process, they 
acquire both logical and esotional fora. The personal 
computer could he a poverful iastrument for discovering new 
podels and synthesizing new structures. For example, the 
computer's ability to sinsulate graphics, sound, and text 
allows the learner to explore in imaginative microworlds, 
and through this experience become the builder of new 


intellectual structures. 
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In addition to the interest that personal computers 
have generated in the cognitive douain, there is a growing 
interest in the effects of corgputer use on non-cognitive 
factors, such as locus: of- csoptrol and seif-esteerp. Coleman 
(1966) found locus of control ex plained sore variance in 
school achievrerjent than any other variable in his sassive 


Equal Educationa) Opportunity study: 


A pupil attitude factor, which appears to have a 
stronger relationship to achievement than do all the 
"tschool® factors together, is the extent to which an 
individual feels that he has some control] over his own 
destiny....The responses..eShow that sinority pupils 
except for Orientals, have far less conviction than 
whites that they can affect their own environment and 
future. (Coleman et. ale, 1966, #p.23) 

Self-esteem also is a strong predictor of school 
achievement and is bi-directionally related with it, seaning 
that good self-estees tends to lead to school achievement 
and that good schocl achieverent enhances self-esteesr. 
Locus of control and self-estcen both correlate positively 
with school achievement and any course of study or new 
technology that might have an effect on either of these 
variables would certainly be of great interest to the 


educational cosmunity. 


Statement-of the Probles 
The purpose of this study was to assess the isnpact 
of computer prograsgsing on two non-cognitive factors - locus 
of control and self-esteer. The treatsgent was an Atari- 


designed computer prograsaing experience that lasted for one 


r 
month during the suaser. The task was to program Atari 9800 
aicrocomputers in the qraphics, sound, and text modes using 
the computer language Pilot. A review of the literatare 

revealed that little is known about the effects of coaputer 


progragping on self-esteen and locus of control of students. 


Rationale for the Hypotheses. 

The literature of hugap: potivation-and cognitive 
development suggests that computer programing night enhance 
self-asteerm and locus of control. For exaaple, persons who 
take responsibility for their successes and failures, are 
said to have interna] locus of control, whereas persons who 
do not take responsibility for their successes and failures 
are said to have external locus of control. Students who 
are high achierers tend to have a high level of internal 
locas of control and tend to be more in control of their 
lives in general. 

The literature on Computer Aided Instruction (CAT) 
suggests that working on compute rs might increase locus of 
control. Working on a computer is felt to put a student 
more in control of his or her learning environment than vhen 
he or she is in a sore traditional Classroom setting. 
Crandall (1977) gives some posssible reasons: 

1. It gives the student total control. 
2. It operates in a cause-and-effect aode. 


3. It is direct. 
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4. It provides iusediate feedback. 
5. It gives specific, explicit directions ({p. 19). 

A few studies (Crandall, 1977, 1979: Saith, 1971: 
Warner, 1981} have looked at the effects of computer aided 
instruction on locus of control and self-esteen, but to date 
there seem to be no studies which have tried to assess the 
effects of computer programming on the self-esteer or locus 
of control of school aqe children. 

Computer progragsing reguitres logical thinking, 
probles solving, sequential thinking, self-discipline, and 
the ability to analyze and correct one's sistakes. The way 
a student treats error sessages or prograus that just won't 
run could have an effect on locus of control. Learning how 
to correct errors in a program is one of the sost valuable 
lessons to be learned from a CPE. In cogsputer jargon this 
procedure is called "debugging". Learning to correct errors 
in the logic of a program is frustrating at first, but once 
gastered it gives a student a sense of power. Learning the 
skill of debugging should have a positive effect on locus of 
control, especially if it helps the student take more 
responsibility for correcting his errors. 

Students with high self-esteca usually are high 
achievers in school, and are sore willing to take risks. 
They also have a lower level of anxiety than do students 
with low self-estees (Coopersrith, 1967: Purkey, 1970). Low 


self-esteem students take fewer risks in general for fear of 
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failure even though they say test well for appitude. 
Working on computers is a private affair. No one has to see 
the work. This attribute might encourage students with low 
self-esteem to take gore risks. O*Neil (1970) found that 
using couputers for inatruction lovered students’ anxiety 
and lessened the number of mistakes they sade. 
| The literature on intringic and extringic motivation 
suggests ways of looking at locus of control and self- | 
esteem. Intrinsically sotivated learning takes place when a 
student is being reinforced by self- praise and by the ‘oy of 
learning for its own sake (Lepper and Greene & Nisbett, 
19733 deCharrzes, 1968). There is evidence that sorking on 
personal couputers tends to create a high deqree of 
intrinsic sotivation (Salone, 1981) and an attitude of self~- 


reliance and mastery over the learning environment. 


Hypotheses 


Hypothesis. 1 
The mean score on locus of control for the treatment group 
vill be significantly higher on the second observation than 


on the £irst. 


Hypothesis 2 
The mean score on self-esteen for the treatment group will 


be significantly higher on the second observation than on 


the first. 


Hypothesis 3: 
The mean score on locus of control for the treatment group | 
vwili show no difference hetveen the second and third 


observations. 


The mean score on self-esteer for the treatment group will 
show no difference between the second and third 


observations. 


Hypothesis 5 


On the third observation the sean scores for locus of 
control and self-esteer vill be higher for the treatment 


group than for the comparison group. 


Hypothesis. 6. 
There will be a greater iaprovesent in mean of the (I-}) 
scores than in the mean of the (I+} scores between the first 


and second observations of the treatsent group. 


Hypothesis. 7? 


There will be a significant correlation betveen the seif- 
esteem recorded by self-report and that recorded by 


instructors. 


Observations 


Observations refer to the adsainistration of the 
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self-asteea and locus of control instruzents. The first 
observation was made just prior to the CPE treataent and 
entailed the adsinistration of the Self-Esteen Inventory 
(SEI) and the Intellectual Achievenent Responsibility (IA) 
Questionnaire to the treatsent group. | 

The second observation was sade just after the CPE 
treatment and entailed the administration of the SEI and the 
IAR to the treatsent group. In addition, at this time the 
staff instructors coapleted a Behavioral Academic Self- 
Esteen (BASE) rating scale on each student. The third 


observation was sade eight sonths later on the treatagent and 


comparison group. 


Locus_of.Coptrol 
Rotter (1966) defines locus of control as follows: 


When a reinforcement is perceived by a subject as ... 
not being entirely contingent upon his action, then, in 
our culture, it is typically perceived as the result of 
luck, chance, fate, as under the control of powerful 
others, or as unpredictable because of the great 
cosplerity of the forces surrounding his. When the 
event is interpreted in this way by an individual, we 
have labled this a belief in egternal control, If the 
person perceives that the event is contingent. upon his 
own behavior or his own relatively permanent 
characteristics, we have terszed this a belief in 


internal control, {p. 1} 
The Jntellectua] jchievenent Bespongsibility {IA8) 


questionaire was used to seasure locus of control. The IAR 
is a sodification of Rotter's I-E scale and was designed to 
be used with school age children by Crandall, Katkovaky & 


Crandall (1965). It seasures locus of control froa the 
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perspective of how well a student takes responsibility for 
his successes and failures. Thea JAR provides tvo subscales 
and a total score. The I+ subscale measures the student's 
tendency to see himself as responsible for the positive 
reinforceaents he receives in acadesic situations. The I- 
subscale seasures his tendency to see himself as responsible 
for his negative reinforcernents or failures in such 
situations, while the Total I score is the sum of the 
subscoras, and measures the student's general acceptance of 
responsibility for outcomes of his achievesent efforts. A 
high score on each of the scales represents jpnternal 


responsibility, a low score, externa]: responsibility. 


Self-Esteen 

Stanley Coopersgith (1981), whose Self-Esteer 
Inventory (SBI) was used in this study defines self-esteecn 
as follows: 


The terre “self-esteer" refers to the evaluation a person 
makes and customarily anaintains vith regard to his- or 
herself. "Self-esteem" expresses an attitude of approval 
or disapproval and indicates the extent to which a 
persona believes bhis- or herself capable, significant, 
successful, and vorthy. In short, a person's self- 
esteern is a judgernent of worthiness that is expressed by 
the attitudes he or she holds toward the self. It is a. 
subjective experience conveyed to others by verbal 
reports and other overt expressive behavior. (p. 5) 


The SEI is a self-report guestionnaire vhich 
appraises self-esteer relative to school, fanily, peer, 
self, and general social activities. In addition to 


measuring self-estees by the SEI, it was also measured by 
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the Behavioral Acaderpic Self-Esteem (BASE) scale. The BASE 
epphasizes traits pertinent to self-esteem as reflected in ) 
effective academic perforeance. The S8ASE is scored by an 
instructor and inclades five factors: {a} student 
initiative, (b) social attention, (c) success/failure, (d) 
social attraction, (e) self-confidence. The BASE was 
constructed using Coopersrith's theories and is designed to 
be used in conjunction with the SEI (Coopersai th & Gilberts, 


1962}. 


Assuaptions 

Although self-esteea and locus of control tend to he 
very stable over tine, remaining unchanged for years, a | 
basic assuuption of this study was that self-esteer and 
locus of control could be changed. An additional assusption 
was that the treataent would be sufficient to effect a 
change in a student's self-esteem and locus of control. It 
was also assuned that the instrusments used to seasure the 
dependent variables would behave in this study as they have 
behaved in previous studies. Another assuaption was that 
the CPE would be an intrinsically sotivating experience, 
and, finally, that the stadents vould respond to the 


instruments in good faith. 


Delinitations 
The external validity o£ the results might be 


lisited to reasonably intensive computer programming 
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experiences which aay not be replicabie in classroon 
settings. The external validity of the results sight also 
be lisited to high achiewing Black youths, because the 
subjects were all of black racial origin and were drawn fron 
one of the city's top selective, public, college~-prepacatory 
high schools. 

A major threat to internal validity vas the 
inability to randomly select the subjects. The exrperiszental 
group was chosen by the stadents* home school. ‘Another 
threat to internal validity was the lack of a control group — 
for the first two seasurenents of the dependent variables. 

A coaparison group was constructed for the third seasurenent 
of the dependent variables by matching the experisental 


qroup with neers from their own class. 


Japortapce of the Study. 

Hany studies, done in the past five years, on the 
effects of using sicrocosputers in the schools have reported 
changes in students* behavior. In a multi-year three city 
study of sicrocosputer use in the schools sheingold, (1983) 
Found that: 

Teachers ceport prisarily the social outcomes related to 
interaction, status, and self-esteers. That teachers in 
all sites aade such comsents clearly highlights this as 
a vich area for study. {p. 430) 
What teachers are reporting is real but anecdotal. 


This study measured two of these social cutcomes quasi- 


experinentally investigating whether 120 hours of intensive 
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computer progragsing would enhance locus of control and 
self-esteern and whether any change saved hold up over eight 


mont hs. 


CHAPTER if 
REVIEW OF RELATED LITERATURE 


What is there in the literature to suggest that a 
computer prograsning experience (CPE) aight enhance a 
studenat*s locus of control or self-esteen? An argument will 
be built drawing on studies fron cognitive psychology, 
coaputer-aided instruction, coaputer prograssing, and 
motivation theory, as well as frog the background studies on 
locas of control and self-esteea. | 

A precursor to today's experiaentation with 
microcomputers was 0. K. Moore's work in the 1950s with the 
“talking typewriter". The device was designed to be a 
“clarifying educational environszent® in vhich students would» 
recieve verbal reinforceszent designed to make the learning 
process nore natural. For exasple, if the student typed the 
word “cat®* the typewriter would say the word Moat" in 
response. The cancept was to wake the learning of the 
written vord sore natural and closer to the way children 
leara the spoken word; by trial and error with constructive 
feedback. The rationale is sisilar to the one Seymour 
Papert holds for his concept of educational aicrovorlds. 
Both Moore and Papert's views are couapatible with Jean 
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Piaget's theories of children as builders of new 


intellectual structures if they are provided vith saterial 
that they can assimilate or accopodate into their existing 
intellectual structures, ; | 

Moore and Anderson (1969) defined a set of 

principles for creating what they call "clarifying 
environments". The concepts behind the principles draw on 
Hoore's work vith the talking ty pevriter as well as on the 
theories of Mead (1934, 1936). These four principles will 
be used as a framework to analyze what goes on in a computer 
programming experience that could have an effect on locus of 
control or self-esteen. Moore's four principles for a 
clarifying environaent are as follovs: | 

1. Perspective Principle. One environment is sore 
conducive to learning than another if it hoth persits 
and facilitates the taking of aore perspectives toward 
whatever is to be learned. ; 

2. Autotelic Principle. One environment is sore 
conducive to learning than another if the activities 
carried on within it are aore autotelic. {Autatelic 
gaeans self-gqaal or sical cia is 

3. FProdyctive- Principle. ‘Qne environsent is snore 
conducive to learning than another if what is to be 
learned within it is more productive. | 

4. Personalization Principle. One environnenst is 
aore conducive to learning than another if its: (1) is 
more responsive to the learner's activities, and (2) 


peraits and facilitates the learner's taking a aore 
reflerive view of himself as a learner. {p.585) 
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Perspective Principle 

The perspectives that Moore and Anderson are talking 
about encompass four personality variables which they cali: 
agent, patient, reciprocator, and referee. They derive then 
from Nead's concepts of personality and socialization of the 
self. | 

The agepat perspective is operating when a person is 
in control of and absorbed in an activity like a puzzle, for 
exasple. Noore and Anderson's agent perspective is very 
Similar to Rotter's perception of how a person acts when his 
or her internal locus of control is bigh. The agent 
perspective is also similar to what deCharms seans by a 
person being an "origin", for example, when one is 
originating and in control of one's actions. 

the patiept perspective connotes being the recipient 
of consiquences over which one has no control or the way one 
feals when playing gaunes totally dependent on chance. The 
patieat perspective is sisilar to Rotter's perception of how 
a person acts when his or her external locus of control is 
high, and is also sinilar to what decharas Beans by a person 
being a “pawn”. Each designation describes a person who 
sees himself at the mercy of significant others or of luck. 

The reciprocal perspective stresses the ability to 
see another person not merely aS a puzzling or unpredictable 


heing, but rather as someone who is capable of seeing you as 
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you see hiu, and it presumes an agent-patient perspective as 
vould be experienced in games of strategy. 

The feferee perspective presupposes significant 
others in an interaction. For our pur poses teachers, 
parents or other evaluators would be referees. Moore and 
Anderson assume that learning is more rapid and deeper when 
as many of the perspectives as possible can be engaged. 

Malone (1980, p-6) cosrmenting on the perspective 
principle suggests that arithsetic could be iaproved by 
letting students not only solve problems given to them by 
their teacher, but by their giving each other problens to 
solve. This kind of interaction betveen students is 
frequently seen when two students share the sane conputer 
terainal. The Atari-desigqned curricuolua that vas used had 
the perspective principle ephedded in its design. For 
exauple, the initial exercise denonstrated the agent- patient 
perspective. The students vere asked to place inforaation 
about theuselves on computer penory discs. in addition to 
degaographics, they were asked to list their favorite type of 
ausic, sovie, T¥ show, sovie actor or actress. The 
information discs vere then distributed and the task vas to 
guess whose disc each student had. The computer continued 
to give the student clues until the person quessed vhose 
disc he or she had. This exercise was a very effective way 


of building group cohesiveness. The students learned each 


7 

other's name quickly and got to know the cosputer as a non- 
threatening tool. | 

Graphics was introduced fror two perspectives. 
 ‘Pirst, the students were introduced to Cartesian coordinate 
geometry where they learned to place what they vanted on the 
video screen by designating the coordinates on an imaginary 
grid. Second, they were introduced to Turtle Geonetry, 
which is part of the Pilot couputer language. Turtle 
Geornetry introduces the concepts of angles, lengths, and 
rotation, and allows the students to create dynagic figures 
on the screen with a few poverful cossands. Third, the | 
programgaing of a song into a computer also drew on nore than 
one perspective, hecause the student had to use standard 
musical notation in addition to computer sound generation 
code. | 

These learning situations cail on sore than one 
perspective and reflect real life situations using the power 
of the computer to produce exciting output. Such activities 
are likely to enhance sel f-esteea and locus of control, 
because the learning activities are under the student's 
control and their accomplishments sometiaes seem miraculous 
because of the povear of the computer. Papert, Watt, 
| diSessa, and Weir (1979, sec. 1.17} in the final report of 
the Brookline LOGO Project stressed how many different 
viewpoints students brought to their probles solving and the 


diversity of intellectual styles they used. They also 
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observed that acquiring the prograssing language LOGO had a 
salutory effect on a student's igage of him or herself as a 


lear ner. 


Autotelic Principle 
The autotelic principle has isportant iuplLications 


for corjputer Learning situations. Its basic premise is that 
learning can be enjoyed for its own sake and that in the | 
initial phases the learner should be protected from external 
criticiss or reward. After a skill or knowledge has been 
thoroughly learned it is then appropriate to put it to the 
test or to serious cornjpetetion. Hovever, the way to learn 
agifficuit things initially, according to the autotelic 
principle, is for the students to be placed in an 
environzent in which they can try things out, sake fools of 
thernselves, and guess outrageously - all without serious 
consequences {(p. 588). | 

The autoletic principle is very sisilar to the 
concept of intrinsic potivation. Neill (1960, p. 162) sakes 
the conment that “to offer a prize for doing a deed is | 
tantamount to deciaring that the deed is not worth doing for 
its own sake.“ Mark Lepper and David Greene (1973) did a 
series of experiuents that shoved that the giving out of 
rewards by teachers can lead to a student's loss of interest 
in an activity. Cowington and Beery (1976) say that paying 


a student for what he sight otherwise have done freely can 
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transf£oras pleasure into drudgery. And, Lepper and Greene 
(1975) in a later study found that students who vere 
observed Dy an aduit during an initial play session with a 
puzzle shoved a distinct disinterest in doing the puzzle in 
a later session if the adult vere not present. 

Csikzentauihayli (1975) instead of asking how 
intrinsic motivation affects learning asks what is 
intrinsically motivating? He describes a holistic sensation 
that people feel when they act with total involvement. He 
calls this sensation flow. 7 

In the flow state, action follovs upon action according | 
to an internal logic that seems to need no conscious 
intervention by the actor. He experiences it as a 
unified floving from. one moment to the next,. in which he 
is in control of his actions, and in which there is 
little distinction between self and environment, between 
stigpulus and response, or batveen past, present, and 
future. (p. 36) 

Using factor analysis, Csikzentaihalyi ranked what 
cOBpOosers, sodern dancers, rock clisbers, and chess players _ 
gave as reasons for enjoying an activity. The first three 
factors vere: a) enjoyaent of the ex perience and the use of 
Skills, b) the activity itself: the pattern, the action, the 
world it provides, and c) development of personal skills 
(p.14) | | 

Malone (1980) in his analysis of what sakes epee 
fun to learn isolates three variables: challenge, 
curiosity, and Fantasy. | Praving on Piagetian theory he 


observes that “people are driven by a will to sastery 
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(challenge) to seek optinaliy informative environments 
{curiosity} which they assisilate, in part, using schepas 
from other contexts (fantasy})" (p. 49). Although Malone's 
analyais vas of couputer ganes he resarks that computer 
prograrsming is one of the best games of all. 

Halone breaks his three sajor variables into Saaller 
units that are valuable in aezplicating what sake computer 
games intrinsically motivating. 

1. Under challenge he lists: 
a. Yariable difficulty level 
b. Multiple level goals 
c. Hidden information 
d. Randomness 
2. Under fantasy ke treats: 
a. Extrinsic fantasy 
b. Intrinsic fantasy 
Cc. Cognitire aspects of fantasy 
ad. Emotional aspects of fantasy 
3. Under cupjosity he treats: 
a. Sensory curiosity. 


b. Cognitive curiosity, encospassing cosapleteness, 
consistency, and parsiaony. 


He makes two cossents about challenge and curiosity which 
are relevent to learning conputer programsing. oe 
(1) challenge requires an optinual level of difficulty in 
reaching a goal; curiosity reguires an optimal Level of 


complexity in what is to be learned. For this reason, 
both challenge and curiosity depend on adjusting the 
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level of the environment to the level of the learner's 
ability and understanding. 


(2) Challenge involves reducing uncertainty about one's 
own ability to reach a goal: curiosity involves reducing 
uncertainty about the state of the world. Soth depend 
on feedback to reduce uncertainty. {p. 60) 

Malone goes on to say that ke feels it is iaportant 
to make a distinction between curiosity and challenge even 
though they closely parallel one another, and says that the 
notion of self-esteag is central to the idea of challenge, 
but that self-esteer is not involved in wost instances of 
curiosity. | . 

The graphics capability of the computer is a strong 
motivator. However, so much of what students are taught in 
school is presented in linguistic form by teachers who feel 
uncogfortable using raodels, lists, or graphs. Consputer 
graphics can sotivate students by drawing on the cognitive 
and emotional dimensions of fantasy. If a student is 
programming a space-ship to sove up and off the screen, his 
choice of a space-ship says sonething about where he Bight 
be from an esotionaj] fantasy standpoint. He could be ready 
to blast off fros Cape Canaveral in bis -space-ship. The | 
sare progrargsing experience could also have a cognitive 
fantasy component iff the student is isagining himself as a 
structural engineer trying to make the rocket's fins the 
proper shape and size. 

The dynapic nature of cosputer graphics can help 


make natheratical equations cose to life on the screen 
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instantaneously, or in slow motion. Music students can play 
a series of haracnic chords on a synthesizer and see the 
chords represented on the screen in standard susical 
notation. Chesistry students can call up a couplex solecule 
and have its three-dimensional model on the screen in a | 
matter of seconds. The sodel say then be rotated in any 
direction. The dynaric graphics capabilities of cosputers 
are awesome and give a person a sense of pover, control, and 
competence in addition to a sense of being in touch with a. 
body of knowledge that is larger than themselves. These can 
be powerful reinforcers of self-esteer and locus of control. 

Text-processing can also ba a powerful sotivator. 
Children of all ages show extreme pleasure when they see 
their writing on the video-screen. The print is clear, the 
lines are straight, and the sargins do not wobble. In 
essence, it looks good and makes the student feel good. 
Text-processing vas the third cosponent of the Atari CPE. 

In susaary, the autotelic principle can be satisfied 
very effectively by the use of nicracoaputers. The 
environraent is both safe and private. the ability to 
simulate real vorld experiences by using the graphics, 
sound, and text capabilities of the coaputer can be 
potivating and draws on a student's sense of challenge, 
curiosity, and fantasy. Qhen a student prograas in such an | 
environment he is in control of the outcomes, and as he 


learns to program effectively his sense of competence and 
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accouplishauent should increase and enhance his self-esteen 


and locus of control. 


The Productive Principle 

A productive learning environment aust have a 
logical structure and he able to help a student sake 
deductive inferences. ‘For exaaple, the periodic table of 
chemical elements does not list the elesents in alphabetic 
order where little can be deduced, but lists thes by their 
characteristics. Every elenent in the far right coluan has 
a full outer electron shell. A student of chesistry can 
deduce from this that these elements will not combine with 
any other eleuzent because they will neither accept, give 
avay nor share an electron with another element. Students 
can also deduce from the periodic table of chenical elenents 
the atomic weight and atomic number of each elenent. 

The alphabet is sore productive than the Chinese 
system of ideograss. The 26 phonetic letters may be 
combined in an alsgost infinite nusgber of coabinations and 
may be used by many different languages. The Chinese 
system, on the other hand, aust deal with some 40,000 
separate ideograms each of vhose meaning is linked to an 
idea. Both the Chinese and the Japanese are working on 
siapler systeus using sylabaries. The ultiaate in 
productive codes, however, is the binary code used in 


coaputer programreing. Unlike the 40,060 syabols used in 
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classical Chinese, computer code has been reduced to two 
syabols. Productive aarriages between computers and the 
| alphabet have led to the creation of many specialized data 
bases. A computer can be used to search the collections of 
the Library of Congress, and within seconds peoiuce a list 
of requested documents. It can he instructed to search the 
data base by title, author, or keyword. Cormbining and 
cross-refereacing data sets sakes computer searches even 
gore productive. | | | | 
The students in the Atari CPE did not have quite so 
exotic a systerm at their disposal, but they did have the 
chance to learn the basic principles of logical structuring 
which is the foundation of computer prograssming. One of the 
most valuable lessons to be learned from a CPE is how to 
break a problea down into its component parts and to then 
structure thea into a logical sequence. A student's first 
experience with the Boolean logic of coaputers can be an 
exciting experience if it is presented in sauall enough 
| increments and applied to probless of appropriate 
difficulty. 
Arthuc Luehrmann (1978), the co-inventor of the 

computer Language Basic, suas it up nicely: ) | 

I have observed that a student who is able to structure 

a problem for solution by computer nearly always has a 

better understanding of the problea than he or she got 


from purely verbal or purely sathesatical description. 
{p. 1339} 
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the personalization Priaciple- 

Hoore and Anderson state their Final principle in 
two parts, the idea being that a learning environment sust 
be both: {1} responsive to the learner's activities, and (2) 
helpful in letting hia learn to take a reflexive view of . 
himself. | 


finder the pesponsive condition they list: 


1. It peraits the learner to explore freely, thus giving 
hin the chance to discover a probler. 


2. It inforags the learner imnediately about the 
consequences of his actions. 


3. It is self pacing. 


4. It pergits the learner to sake full use of his 
capacity for discovering relations of various kinds. 


5. It is so structured that the learner is likely to 
wake a series of interconnected discoveries about the 
physical, cultural or social vorld. (p. 602) 


These five conditions are as valid when applied to 
cosputer veancamel ng a coday: as they were two decades ago 
when Moore and Anderson drev thera up as the theoretical 
framework for their talking typewriter. Malone (7980) sees 
many Of the sane responsive attributes in cosputer 
prograssing~ | 


Progragming itself is one of the hest cosputerc gases of 
all. In the ‘cosputer prograrmrming game’, there are 
obvious goals and it is easy to generate rore. The 
‘player® gets frequent performance feedback. The gane 
can be played at many different difficulty levels, and 
there are many levels of goals available, both in teras 
of the finished product and in teras of the process of _. 
reaching it. Self-estees is crucially iaroelved in this 
game, and there are probably occasional ernotional or 
fantasy aspects involved in controlling so coapletely, 
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yet often so ineffectively, the behavior of this 
responsive entity. (p. 79) 


The peflexive condition. is what Seynour Papert means 
when he talks about a learner learning about his own 
learning process. By discovering how he solves different 
probleas the learner is hetter able to undertake whatever 
task comes next. Debugging a prograa, probably gore than 
any other cosputerc prograasing exercise, sakes a student 
examine his own reasoning and the true nature of a progras. 

Plavell (1976) talks of this same process unader the 
term setacogpition or its subset petamexzory, which he 
defines as “one's knowledge concerning one's own cognitive 
processes and products or anything related to thea." ) 
Piaget, Bruner, Gagne, and Papert in addition to Flavell 
have all enphasized the importance of setacognition. 

Flarell stresses the importance of a person being avare of 
when, and where to use procedures, and not 4ust how. He also 
stresses the isportance of knoving how and when to ase 
external seaory devices. The nicrocopputer is one of the 
most poverful and versatile of the many extemal REROL YF 
devices that are available to students, especially when 
coupled to the extensive network of data bases that are 
available today. Books, videotapes, and audiotapes all 
qualify as external memory sources, but only the couputer or 
another human being offer interactive responses. The 


complex structuring and analyzing of procedures that is 
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called for in cosputer programsing, in addition to knowing 
how to use existing programs and data bases should be a 
Ba}vOLr matacognitive aid. In turn, the freedoa of the 
setamind to observe and direct the mind sight well put the 
student sore in touch with the self in the learning process 
and more in touch with the agount of control he has over the 


- 


process. 


CHAPTER III 


SETHODOLOGT 


Research Design 


This study used a non-equivalent comparison group 
design with repeated measures on the treataent group, and 
with coruparison to a non-eguivalent reference group on the 
final or follow-up observation. The treatment group vas 
measured for locus of control and self-esteem on three 
separate occasions: just prior to the treatsent and just 
after the treatsent one month later, and again eight sonths 
later during the school year. The dependent variables were 
locus of control and self-esteen. The independent variable 
was an Atari designed computer prograssing experience {CPE) . 

Self-esteem vas measured by tuo instruments: a) the 
Self-Esteeu Inventory (SEI), Cooperspith (1967), a self | 
report instrument, and h} the Behavioral Acadenic Self- 
Esteem (BASE) scale, Cooperspmith and Gilberts (1982), which 
is based on teacher observations. the BASE was adainistered 
only once, at the end of the treataent. Stanley Coopersaith 
the designer of the SBI and co-designer of the BASE with 
Ragnar Gilberts argues that self-esteern is best measured by 
using both self-report and observational methods. _ 
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Lecus of control was neasured three times using 
Crandall, Katkovsky, and Crandall'*s Intellectual Achievresent 
Responsibility {IAR) questionnaire (Crandall et al., 1965). 
A comparison group was added for the final measurements. 
Both the treatsgent group and the comparison group were 
evaluated on self-esteem and locus of control at the sane 
time: eight sonths into the school year. The comparison 
qroup was drawn froa classgates of the treataent group with 
a major stipulation being that they not have sore computer 


experience than the treatsent group. 


subiects 
The subjects, all of black racial origin, vere 21 ninth and ) 


tenth grade students from a selective, public, college- 
preparatory high school in the District of Colusabia. The 
Atari Corporation offered the CPE, including the software 
that they had developed for their nationside summer cagps, 
to the Capitol Children's Suseurm with the stipulation that 
all the students participating ia the progras be frog 
District of Colurgbia schools. The subjects had no prior 
computer experience, and were chosen by the Assistant 


Principal of Banneker Junior High School. 


Jnstrusents 


The. Self-Esteep Inventory 
| The Se 1f-Esteer Inventory {SEI} was developed by 
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Stanley Coopersmith in 1967 while he was working on a larger 
study of self-estees in school age children. The SEI was 
adapted from the Rogers and Dymond (1954) scale by having a 
panel of five psychologists revword the statesents so that 
they could be understood by children as young as eight. 
There are 58 questions on the achool fora of the SBI. Each 
question forces the student to answer either "Like Me" or 
“Unlike Me". The following are six Saaple questions from 
the SEI: : 

1. Kids usually follow say ideas. 

2. I often feel upset at school. 

3- I'm proud of sy school work. 

4%. Host people are better liked than I aan. 

5. I like to be called in class. 

6. My parents usually consider ay feelings. 

After pilot testing, the final fora of the SEI was 
administered to a group of 87 eleven and twelve year olds. 
The scores ranged froa 40 to 10600 (100 being the saxinua 
achievable score) with a sean of 82.3 and a standard 
deviation of 11.6. the instrusent has fifty self-report 
itess related to self-attitude, and eight questions used as 
an index of defensiveness. The sub-scale titles and their 
weights {number of questions) are, respectively, School- 
Acadernic (8), Home-Parents {8), Social Self- Peers (8), 
and General Self (26). A percentage score can be coaputed 


by gsultiplying the total rav score by two. 
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Coopersnith subsequently adsinistered the SEI to 
1748 students in the Connecticut school systems. The mean 
for the sales was 70.1 with a standard deviation of 13.8. 
The mean for the females vas 72.2 vith a standard deviation | 
of 12.6, which was not significantly different froa the sale 
scores. The lower aeans recorded in this second study were 
attributed by Coopersaith toa the sore diverse ability, 
interest and social kackgrounds of the members of the second 
group. In both studies the distribution of scores was 
skewed in the direction of high self-esteea. fTest-retest 
reliability after a three-year interval with a sample of 56 


children from the Connecticut population was .70. 


Internal Consistency 

A study by Kisgball (1972) showed high internal 
consistency. Kimball had the SEI administered to 7600 
Illinois public school students in grades four through 
eight. The sample was purported to be representative of the 
general population including black and Hispanic Americans. 
Kuder-kichardson reliability estimates vere generated for 
each grade level. The coefficients obtained ranged fron 


«87 tao .92. 


Construct Validity 
| Kiaball in the same study found that "percentile 
equivalents shoved a consistency of score values at a given 


percentile regardless of population." <A study of SEI 
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contruct validity reported by Kekenes (1974) compared the 
iaportance of hore, peer, and school to the global self- 
esteea of pre-adolescents and adolescents. The sample vas 
made up of 7600 students in grades four through eight. Her 
study "confirared the construct validity of the subscales 


proposed by Cooperspith as measuring self-esteen." 


Multidinensionality 

Kokenes (1973) performed a factor analysis on the 
cesponses froa the 7600 students used in her previous study. 
Four pairs of factors were found and each pair was congruent 
with the subscales of the SEI. Ketcham and Norse (1965) did 
a factor analysis on SEI scores of 484 students from a large 
inner city school syster. The students vere ie grades 3, 5, 
Te 9, and 711. The analysis isolated five pwetora: Social _ 
Self-Esteea, Doing Well in School, Self-Deprecation, and 


Self-Certainty. 


The Behavioral Acadepic Self-Esteer Scale 

The BASE was developed by Cooperssith and Gilbert 
(1981), based on the theories of Stanley Coopersrmith and the 
work Coopersaith had done on an earlier scale called the 
Behavior Rating Fora (BRF)./ The iterus on the BASE reflect 
itess that emerge from factor analyses of the SEI and 
emphasize traits pertinent to students self-esteem as 
revealed in their academic perforsgance. The five factors 


measured by the BASE are Student Initiative, Social 
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Attention, Success/Failure, Social attraction, and Self- 
Confidence. The following ace five saaple questions, one 
from each of the five BASE factors and in the same order: 
1. This child is willing to undertake new tasks. 
2. This child cooperates vith other children. 


3. This child deals with mistakes or failures 
easily and ccuforctably. 


4. This child's coupany is sought by his peers. 
5. This child readily expresses opinions. | 
The BASE has a total of 16 questions using a five 
point cating scale froa "never" to "always". The BASE total | 
' score reflects a student's overall level of acadenic self- 
esteem as based on a teacher's or other observer's 
judgements of the student's school behavior. | 
Data for the BASE was collected between 1974 and 
1978 in the San Francisco Bay area. the sample vas nade up 
of over 4000 students from homes ranging in SES from lover 
to upper-niddle. Correlations of individual items with the 
total score point up a high internal consistency, as every 
correlation vas significant at the .001 level and ranged : 
from a low of .37 to a high of .76 vith a mean Z- 
transformation of the correlation coefficients of .61. 
Reliability between teacher ratings was an average of .71 as 


measured on several classes of stadents (KF = 192). 


Construct Validity 


Construct validity of the BASE was supported by the 
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general consistency of findings of a series of factor 
analyses. The BASE itenas factored consiatently into fire 
components in the following descending order of power: 
Student Initiative, Social Attention, Success/Pailure, 
Social Attraction, and Self-Confidence. The strongest 
factor was Student~Initiative which accounted for 34.4, 
45.7, and 59.7 percent of the total variance in each of 
three respective sansples. 

BASE total score noras are reported as follows: a 
mean of 55.2 out of a 100 for sales with a standard 
deviation of 10.69, and a mean of 57.65 for females with a 
Standard deviation of 10.18. A set of low, aoderate, and 
high self-estecn ranges were arbitrarily constructed by 
defining the moderate range as being plus and sinus one 
Standard deviation from the sean. The resulting canges for 
males are as follows: low 16-44, moderate 45-66, and high 
67-80. The resulting ranges for females are as follows: 


low 16-47, soderate 49-68, and high 69-80. 


Intellectual Achievement Sesponsibility Scale 

The IAR is composed of 34 forced-choice iteas 
aeasuring locus of control. The higher one's score on the 
IAR the higher one's internal locus of control. ‘The 34 
iteas are broken intc two sets of 17 itess. One set 
measures internality as taking responsibility for one's 


successes (I+). The other set neasures internality as 
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taking responsibility for one's failures (I-). Combining 
the two sets gives a total score for internality. . The first 
four questions on the IAR are as follows: _ 


1. If a teacher passes you to the next grade, vould it 
probably be 


_._a- because she liked you, or 
I+. bs. because of the work you did? 


2. When you do vell on a test in school, is it more 
likely to be 


I+_. a. because you studied for it, or 
--b. because the test was especially easy? 


3. When you have trouble understanding iat 
at school, is it usually 


a. because the teacher didn't explain it 
clearly, or 


I- b. because you didn't listen carefully? 


4. When you read a story and can’t remember auch of it, 
is it usually 


a. because the story wasn't vell vritten, or 


I- b. because you weren't interested in the story? 


Test-Retest Reliability 

The original sauple that Crandall used vas coaposed 
of 932 elementary and high-school students drawn froa five 
schools from diverse comsgunities. Crandall reported that a 
sagaple of 70 ninth~-grade students from one of the original 
test sites were retested after an interval of tvo sonths. 


The reliability coefficients vere .65 for the total I, 
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-47 for the I+ subscale, and .69 for the I- subscale. These 


correlations vere all significant at the .001 level. 


Internal Consistency 

Split-half reliabilities were computed separately 
for the tvo subscales. A randosz sample of 130 tenth and 
twelfth graders produced a correlation of .60 for both 
subscales. A correlation between subscales of .43 was 
found using a sausple of 183 tenth graders which was 


significant at the .001 level. 


Noras 
TAR total scores at the tenth grade level were: 
a mean of 25.27 with a standard deviation of 4.62 and 
an {8 = 90) for sales; and a mean of 26.50 vith a standard 


deviation of 3.93 and an ({W = 93) for feunales. 


Jnadepepdest. Variable 

The independent variable vas A four week coaputer 
progragsing experience (CPE) designed by the Atari 
Corporation. The CPE introduced computer graphics during | 
the first week, computer sound generation during the second 
week, and computer text~processing during the third week. 
During the fourth week the students were encouraged to 
cosbine the graphics, sound, and text-processing sodes into 
a unified project of their choice. Each sequent was 


presented in a general forme that gave the student paxinua 
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contro] over what happened with a siniaous of computer code. 
The students had to learn appropriate computer code if they _ 
wished to continue. For erarple, ane of the first graphics 
lessons presented a landscape on the screen. The students 
could add a river to the landscape with a rniniaua of 
computer code. However, if they wished to continue to add 
other items they had to learn Cartessian coordinates to tell 
the computer where to place thea on the screen. They also 
had the option of choosing the color of the objects, but had 
to learn the appropriate code. Finally, they had to learn 
how to design their own shapes by using either Cartessian 
coordinate geometry or Turtle geosetry. Gradually the 
students learned how to create the shape, size, color and 
position of the objects they wished to place in the 
landscape. By the end of approxinately the second day of 
each segaent most students had adequate skills to choose an 


independent project. 


Procedure 
The treatsent took place at the Capital Children's 
Huseug, in the Future Center which is egui pped vith Atari 
600 microconputers, color sonitors, Pre fe eee and 
printers. The instructors vere suseun staff who had three 
days of briefing by one of Atari's design tean. The senior 
instructor had a week of training at the Atari headquarters 


in California. tThe instructors did not teach but vere on 
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call if a student vanted help. Most new saterial vas 
presented fros inforsation on computer instruction discs, 
but sose concepts vere initially presented to the group as a 
whole. | | . 

The students reported each day at noon. They worked 
on the cosputers for two hours and then broke for an hour | 
returning to progransing froa three until five. Fron five 
until six they were given the choice of either continuing 
their projects or exploring the nuserous software prograass 
that Atari had supplied. Three days a week, Suting the 
break, the students were led in controlled exercises that 
considered the uses of conputers in nodern society, and the 


ethical issues that surround their use. 


Bats Collection apd Apalysis- 
The two self-report inst rurents, the SEI and the 

IAR, were administered in the auditoriua of capital 
Children's Kuseus on the asorning of the initial day of the 
CPE treatment and then again on the last day of the CPE 
treatment. The same two instrurents vere readministered 
eight sonths into the school year. However, this tire they 
were adainistered to a comparison group in addition to the 
experirgental group. 

| The self-report instrurnents were given in written 
form and the students were instructed as follows: 


Today you will be filling out two short questionnaires. 
Your answers will help ae know your likes and dislikes . 
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better. Please pick the ansver which best describes 
vhat happens to you or how you feel. . & 


At no tine vas self-esteen, self-concept, locus of 
control, or responsibility mentioned, nor were these teras 
or any similar teres printed anywhere on the instrunents. 
The SEI and IAR, together, took about a half hour to 
complete. For data to he adsissible the student had to 
complete alli of the questions on both instrusents for each 
ob servation. 

The BASE was rated hy an instructors who had voarked 
with the students. The inatructors were well qualified to 
rate each student because of their close association with 
thea for over 120 hours in an intensive learning situation. 
A possible problesx sight arise due to inter-rater reliablity 
because of either a halo effect, leniency, or error of 
central tendency. : 

the data for Hypotheses 1 and 3, that treat the 
differences betveen locus of control scores, came fros the 
administration of Crandall‘sa IAR to the experimental group 
on three seperate occasions. 

The data for Hypotheses 2 and 4, that treat the 
differences betveen self-esteern scores on three separate 
observations for the experinenta 1 group, cane froa the 
adginistration of Cooperspith's SEI to the experinental 


group on three seperate occasions. 
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The data for Hypothesis 5, that treats the 
differences on locus of control and self-esteen scores 
between the experinental group and the comparison qroup, 
came froa the third administration of both the SEI and the 
LAR. 

The data for Hypothesis 6, that looks at differences 
in two of the subscales of the IAR before and after the , 
treatuent, cane from the first and second adsinistrations of 
the IAB. | — 

The data for Hypothesis 7, that looks for a 
correlation between the self-esteem scores as derived by 
self-report and observation, cage from the post treatment 
administration of the SEI and the completion of the BASE by 
the instructors at about the sare tine. 

Product-soment correlations were used for measures 
of association, and t tests vere used for measures of 
difference. One-tailed tests of significance vere used to 


determine all p values, except on hy potheses three and four. 


Ethical Considerations 
There vas nothing in the treataent or the testing 
that should have caused any subjects undue mental or 
| epnotional stress, embarrassrent, or physical hace. All of 
the test scores were kept confidential. Persission to test 
the subjects was given to the Capital Children's Auseus by 


their parents, which covered the first two testings. 
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Peraission for the third testing was covered by Banneker 


Junior High School's right to test. Approval for this 


research was recieved fror The Aserican University's 


Enstitutional Review Board. 


CHAPTER I¥ 
RESULTS AND DISCUSSION 


The purpose of this study was to investigate whether 
an intensive computer prograssing experience (CPE) vould 
enhance the self-estees and locus of control of a group of 
ninth and tenth grade students and whether any improvement 
would hold up over an eight go0nth period. The independent 
variable was the CPE which had been designed by the atari 
Corporation for use in their nation-vide summer coaputer 
casps. The CPE was held in the Future Center of the Capital 
Children's Museua six hours a day for one sonath during the 
sugger. The dependent variables ware locus of control and 
self-esteem and were measured on three separate occasions, 
before and after the treataent and aqain eight sonths later. 
A cosparison group was constructcd from classmates of the 
treatment group for the final adsinistration of the selif- 
esteem and locus of control instrusents. Cooperaith's Self- 
Esteen Inventory was used to measure self-esteen, and 
Crandall, Katkovsky, and Crandall'‘s Intellectual Achievenent 
| Responsibility questionnaire vas used to measure locus of 
control. This chapter will first report and then discuss 
the findings of the research. | 
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Besuits 

Hypothesis 1 

The mean score on locus of control for the treatment 
group will be significantly bigher on the second observation 
than on the first. 

Finding: The mean difference for locus of control 
between the pretest and postest was as predicted. The 
pPostreatzuent scores were significantly higher than the 


pretreatment scores, & (20) = nae 2 = 001. 


TABLE 1 
BEAN DIFFERENCES FOR THE TREATHENT GROUP 
BETWEEN PRETEST AND POSTEST ON LOCUS OF CONTROL 





ah — he he er 2 _ _ _h  _— — — - 
IAR b fe ap $f £ P 
PRETEST 25.33 3.23 

21 | 20 3.59 001 


POSTTEST 27.233 2.97 








Note. All probabilities are one-tailed unless noted. 


yo 
Hypothesis 2 
| The mean score on self-esteea for the treatment 

group will be significantly higher on the second observation 
than on the first. | a 

Finding: the self-esteenr scores acted as predicted, 
The postest seans were ‘significantly higher than the pretest. 
means, t (20) = 3.52, p= .001. . | 


TABLE 2 


MEAN DIPPERENCES FOR THE TREATMENT GROUP 
BETWEEN PRETEST AND POSTEST ON SBLP~ESTEEM 
oo oteneesresasee sere sesscassesss sazacsessecsessssrssescesss 
SEI 
R 5 sD. sft £ Pp 


Za ee SS 





PRETEST 80.33 12.62 
21 | 20 3.52 001 
POSTEST 95.71 12.25 
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Hypothesis 3 

The wean score on locus of control for the treataent 
group will show no difference between the second and third — 
observations. | 

Finding: Locus of control shoved a non-significant 
qain between the postest and the follov-up eight months ) 
later, t (16) = .97, p = «347, (see Table 3). However, when 
the difference between means was coaputed for locus of 
control between the pretest and the eight aonth follow-up 
the difference remained significant, ~ (16) = 3.57, bp = 
.002, (see Table 4). 


TABLE 3 
MEAN DIFFERENCES FOR THE TREATNENT GROUP 
BETWEEN POSTEST ABD FOLLOW-UP O LOCUS OF 


CONTROL USING A TWO-TAILED TEST CF SIGBIFICANCE 





Srss sess es eresss SS Sesrsrrs sss ter srs sees ess Str sss 
IAR 

g 5 SD gf £ Pp 
POSTEST 27.253 2.67 


17 16 “97 347 


FOLLOW-UP 28.12 2293 


aes Se Oe ae 
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TABLE 4 
KEAN DIFFERENCES FOR THE TREATHERT GROUP 
BETWEEN PRETEST AND FOLLOW-UP ON LOCUS OF CONTROL 











pt — to 2 Fe 8 - h o  —  - —  -  S 
IAB 

pe | Bi 3D gf £ P 
PRETEST 25.59 2.98 

17 16 3.57 .002 
FOLLOW-UP 28.12 2.93 ) 
Hypothesis 4 


The mean score on self-esteen for the treatsent 
group would show no difference between the second and third 
observations. 

Finding: The self-estees sean regressed slightly 
betwean the postest and the follow-up, t (16) = - .78, p = 
-446 , (see Table 5). However, even vith this regression 
on the eight aonth follow-up, there was still a significant 
residual ieproverent in self-esteen hetveen the pretest and 


the follow-up, t (16) = 1.87, p = .041, {see Table 6). 
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TABLE 5 
ABAN DIFFEREBCES FOR THE TREATHENT 
GROU? BETWEEN POSTEST AND FOLLOW-UP OR 


SELF-ESTEEN USING A TWO-TAILED TEST OF SIGNIFICANCE 


Sf STS SSS SSS SS SSAA RASS SS HSS ST AS SS SESS SSS SS SS SSS SSS SSS TTT = 




















SEI 
B B SD gf &- Pp 
POSTEST 85.65 13.235 
17 | 16 - .78 446 
TABLE 6 


HEAN DIFFERENCES FOR THE TREATMENT GROUP 


BETWEEN PRETEST AND FOLLOW-UP ON SELF~ESTEEN 





}— on a ee Oo 5 
SEI 

a 5 SD gf & p 
PRETEST 79.9% 12.47 


17 16 1.87 2041 
FOLLOW-UP 83.53 10.55 | | 
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Hypothesis 5 

On the third observation the mean scores for locus 
of control and self-estees wilik be higher for the treatzent 
group than for the ccaparison group. 

Fiading: This hypothesis vas not supported. 
Although the treatzent group had higher sean scores than the 
comparison group on locus of control and self-esteen the 
mean differences were not significant at the p < .05 level, 


{see Tables 7 & 8). 


TABLE 7 
NEAN DIFFERENCES BETWEEN TREATMENT AND COMPARISON 
GROUPS ON THE FIRAL OBSERVATION FOR LOCUS OF CONTROL 





pn rt a ae en ot 2 ee ee Ld  _  _h __  . 
GROUP 

Q s SD af t Pp 
TREATHENT V7 28.12 3.15 


31 235 365 
COMPARISON 16 27.75 2.93 | 
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TABLE & 
SEAN OIFFERENCES BETWEEN TEEATHENT AND 
COMPARISON GROUP ON THE FINAL OBSERVATION FOR SELF-ESTEEM 


= ae oe oe ee oe oe oe ee ee oe ee oe ee ee ee ee ee oe ee ee ee ee ee oe ee oe ee ee oe oe 





GROUP 
n i 32 gt xz Pp 
TREATMENT 17 83.53 10.59 
31 1.148 .131 
COMPARISON 16 78.13 16.27 | | 
Hypothesis 6 


There will be a greater improvement in mean (I~) 
scores than in the sean (I+) acores between the first and 
second observations of ‘the treatsent group. 

Fingings: Both the I+ scores and the I- scores 
isproved significantiy between the pretest and the postest, 
Ie: t (20) = 2.20, p = .020 and I~: t (20) = 2.71, p = .007. 
The I- scores improved substantially sare than the I+ scores 
as can be seen by the higher t and p values. This finding 
is of practical significance hecause traditionally Black 
students have scored lower on the I- subscale which measures 
the degree to which ane takes responsibility for one's | 


failures. 


$0 

Hypothesis _7 

There vili be a significant correlation between 
self-estees recorded hy self-report and that recorded by 
instructors. | 

Findiags: This hypothesis vas not upheld. The 
correlation between the SEI (sel f-report) and BASE 
(behavioral observation) scores was, rf = 292, p= 0993. 

All data was analyzed using the Statistical Package 
for the Social Sciences, version MN, release 9.1, {see Nie et 


al., 1975). 


Locusg_of Control 
The changes in total locus of control as measured by the IAB. 
before and after the CPE treatment and again eight sonths 
later were largely as anticipated. there was a significant 
increase in seans between the pretest and postest, for the 
treatment group, t . {20)= 3.59, p- = .001, (see Table 1), and 
this isprovement held up and actually sade a slight 
additional increase over the eight gonth follow-up period 
(see Table 4). | | 

The treatsent group was sade up of 21 ninth and 
tenth graders all of whos were of black racial origin. 
Historically, the IAR has shown less sensitivity to 
differences due to race than have other locus of control 


instruments. Solomon, Houlihan, & Parelius (19639) found no 
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race differences in response to the IAB. They attributed 
this to black students feeling nore in control of acadesic 
settings than more general social Settings. Crandall (1965) 
drew attention to this aspect of the IAR stating that it was 
designed to assess children's belief in reinforcerjant 
responsibility in intellectual-acadesic achieverent 
situations and not to assess reinforcernent responsibility in 
aultiple behavioral areas. The IAR data for Total I's found 
in this study is similar to the normative data reported by _ 
Crandall et al. (1965). Tables nine and ten illustrate 
this. | 


TABLE 9 
PRETEST SCORES OF LOCUS OF CONTROL 


FOR THE TREATHENT GROUP FROM THE PRESENT STUDY BY SEX 








SS SSS SHE SSE SSS se SSS SS SSS Vl SSSSS5 SSSSSS SPSS SS STS TSsSsssSessas 
Total I I+ t- 
Subjests 
D 5 sb Is | sD 5 SD 
Boys 8 25.13 2.03 14.50 1.69 10.63 1.41 
Girls 13. 25.46 3.87 14.38 2.14 11.08 2.59 


Total 2% 25.33 3-23 14.43 1.94 10.91 2.19 


Jomo: dears ee ue Ge er el - tie  ae . Ce a i Se a I IE Soa lec sr ciel rr el ipeneiaber iiber—es oe 
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TABLE 10 
LOCUS OF CONTROL (IAB) 1965 NORMATIVE DATA 
FOR A TENTH GRADE SAMPLE BY SEX WITH I+ AND I- SEANS 


SE SSS SES SRS AS SS SAAT HES SASS SSS ES SSS SS VST SAT SEES SIE ESSSss TSS = 





Total I Ie I- 
Subjects 
2B Bs nd Be | nD 5 3D 
Boys 90 25.27 4.62 13613 2260 12.13 2.83 
Girls 93 26.50 3.93 13429 2.22 13022 2.40 


Total 183 25.90 4.33 13.2% 2.41 12.68 2.68 


vr 





The sausple for the normative study was drawn from a 
population with a fairly normal SES distribution. However, 
it was not heavily veighted with fasilies on the lover end 
of the distribution, and it had no subjects fron large | 
metropolitan areas. In contrast, the subjects in this study 
were all from a large aetropolitan area and vere 
predorinately from fapilies of lover to siddle SES 
background. Taking these two differences Lato consideration 
it would appear that the subjects of the present study were 
testing higher for locus of control than night have been 


expected. A partial explanation for their scores sight 
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reflect a selection factor as all the subjects were enrolled 
in a competative acadenzic junior high school at the tise of 
the treataent. : 

Intercorrelations betreen the pretest and po stest 
were, £ = .67, p = .001 for the Total I's; ¢-= .65, p-= 
.001, for the I+ scores} and ~ = .57, p-= 003 for the I- 
scores. Ion the light of the high intercorre lations between 
the pretest and postest and the relatively high initial IAR 
scores the subseguent isprovesent in locus of control 
suggests that a CPE can have a practical use in enhancing 
jJocus of control. 

Hy pothesis six looked for sore iapro veaent in the I- 
than the I+ subscale scores. I+ scores represent taking 
responsibility for one's successes, whereas the I- scores 
represent taking responsibility for one's failures. 
Hypothesis six vas based on the prenise that the intensive 
debugging necessary in the CPE program would have a 
particularly positive effect on the subject's I- scores. 
Both the I++ scores and the I~ scores inproved significantly 
between the pretest and the postest, I+#: t- (20) = 2-20, P= 
.020 and I-z t (20) = 2.71, p= .007. The I- scores | 
isproved substantially more than the I+ scores as can be 
seen by the higher t-and p values. This finding could be of 
practical significance, because traditionally Black students 
have scored lover on the I- subscale. Wo significant 


difference was found batreen sale and feuale seans on either. 
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the I+, I-, or Total I scores, except on the postest I- 
scores where the female sean was significantly higher, t- 
(13) = 2.65, p = .019. | 

An interesting sisilarity between this study and 
another locus of control study shows up in the I- scores. 
Ducette et al. (1972) reported that the black children in 
his stady tested higher on internal control of success than 
failure, whereas the white children tested gore internal on 


control of failure than success. 


Seif-Est ces 
The difference hetween the pretest and posttest seans for 
self-esteer, aS seasured by Cooperssith's SEI, showed a 
significant increase, for the treatsent group, 
t (20) =3.52, p= .001. Between the postest and the follow- 
up there was a decline in the self-estees scores. However, 
there still remained a significant increase for self-esteen 
between the pretest and the follow-up at the p-< .05 level. 
| The subjects tested high for sel f-esteen on the 
pretest which raised some concern over a possible ceiling 
effect. Coopersmith (1967) reported scores for the SEI 
based on a sample of 1748 central Connecticut public school 
children froa diverse social backgrounds. Strodtbeck (1972) 
adainistered the SEI to 321 subjects aged fourteen to | 
seventeen from Chicago and Washiagton, D.C., most of whos 


were Black and all of whoa vere froe lov income fanilies. 
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Table eleven sunnarizes Coopersaith's (1967) data, 


Strodtbeckts (1972) data, and the self-estees data froa this 











stud y¥. 
TABLE 11 
SELF-BSTEEG DATA PROM COOPERSMNITH'S 
(1967) STUDI, STRODTBECK*S (1972) STUDY, 
AND PRETEST DATA FROB THE PRESENT STUDY BY SEX 
Cooperspith St rodt beck Present 
SEI 
5 nD i: i sD 
HALE 70.1 13.8 73.6 81.0 10.6 
PEMALE 92.2 12.8 16.2 79.9 14.1 
w= 1743 w= 321 w= 21 


. ‘ - 7 + .- - _ . - - - . = - _ '- . - 





Coopersaith reported a test-retest reliability of 
-70 after three years with a sauple of 56 from the original 
population. A correlation of ©.= 84, p-< .001 was cogputed 
between the pre and postests of this study. Ho significant 
difference was found between the male ana fenale Beans on 


either of the three observations for self-esteen. 
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The correlation between the SEI self-report scores 
and the BAS behavioral report scores was not significant as 
postulated in hypothesis seven, yy = .292, p = .099. The 
correlation was sost probably affected by inter-rater 
reliability. The subjects were rated by four instructors, 
tvo of vhoa rated ali fours and fives on a £ive point Likert 
type scale, vhile the other two rated close to the sid~ 
range. A better procedure would have been to use a single 
rater. 

Hypothesis five looked for a significant difference 
in locus of control and self-esteen between the treatment 
and comparison groups. wo significant differences vere 
found. This finding points ap tiree shortcosings in the 
research design. First, the subjects for the treatsent and 
comparison groups were not randoaly selected, which limits 
the gereralizability of the study. ‘The treatment group was 
chosen to participate in the Atari sponsored CPE because 
they had no prior coaputer experience. The seabers of the 
coaparison group, on the other hand, all had in-school 
coaputer experience at least by the time of the follow-up 
testing. Therefore, in order to sake valid coaparisons 
between the treataent and coaparison groups, pre-coasputer 
experience data on the comparison group would also be 
needed. Second, no valid control group could be found 
during the summer. A control group with no coaputer 


experience either before or during the life of the study 
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would have strengthened the internal validity by helping to 
control for saturation, Hawthorne, and halo effects. Third, 
by the tige the treatment and comparison groups vere tested, 
some genbers of each group had had additional cosgputer 
experience which could parctiaily confound interpretation of 
effects attributed to the CPE. Even taking the linitations 
of the study into consideration, something significant did 
happen to the treatment group. Their self-esteer and locus 
of control both sade statistically significant changes that 


held up over tige. 


CHAPTER ¥ 


SUASARY, CONCLUSIONS AND RECONMERDATIONS 


BUSBAEY 


With the advent of sicrococuputers in the schools an 
increasing number of students are learning to program 
computers, but little is known about the effects of computer 
programming on non~cognitive factors such as self-esteen and 
locus of control. Many studies (Davis, 1980; Morgan, 1974; 
Stake, 1976: Suppes g Morningstar, 1972) have researched 
the effects of computer-based instruction on school | 
achievenent. Other studies (Crandall, 1975, 1977: Saith, 
19713; Warner, 1979) have looked at the effects of computer- 
based instruction on both cognitive and hon-coguitive 
factors. However, the writer knew of no previous 
experirnental or guasi-experizental study that looked at the 
effects of computer programgsing on student's self-esteem and 
locus of control. | | 

Anecdotal descriptions of attitudinal and self-image 
changes due to working with cosputers have been reported in | 
the popular and case study literature for a number of years. 
LOGO, a cogputer programming language desiqned for use by 
children was extensively tested hy Seymour pavect and others 
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at MIT, Papert et al. (1979). In their evaluation of LOGO 
they made many references to observing positive affective 
changes. Crandall (1977), sade sisilar ob servations in his 
study of lower SES Hispanic children in the Los Angeles 
area. These studies led the writer to try to measure 
experimentally the affective changes which were being 
| reported behaviorally. | | 

Locus of control and self-esteem were chosen as the 
dependent variables, and an Atacri-designed computer 
programming experience as the independent variable. The 
treatment group was a sample fron a lover to middle SES 
population made up of 21 ninth and tenth graders all of 
black racial origin. the treatment, the Atari sponsored 
CPE, was offered specifically to students fros the schools 
of the District of Columbia and was held during the summer 
of 19862 at the Capital Children's Ruseun. | 

The study was hased primarily on the following 
| concepts and literature: a) locas of control. {Crandall et 
al. 1965; deCharms, 1968; and Rotter, 1966); b) gelf-esteen, 
(Coopersaith, 1967: Covington and Beery, 1976; and Purkey, 
1970); c) intrinsic potivation, (Lepper and Greene, 1975; ) 
and Malone, 1980); a) gstudent-cosputer- interaction, {Moore 
and Anderson, 1969; and Papert, 1981). | 

Locus of contro] was measured by the Crandallts 
Intellectual Achieverent Responsibility questionnaire, which 


measures the level at which a person is taking 
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responsibility for his or her acadesic successes and 
failures. Locus of control has been correlated with school 
achieverent by many studies, (Bar-Tal & Hax-zohar, 1977: 
Coleman et al., 1966; Messer, 1972). _ 

pelf-esteer was seasured by Coopersaith's Self- 
Esteaer Inventory shich was chosen over other self-esteen 
scales because it had been designed for use with school-age 
children. Both self-esteem and locus of control resist long 
terme change although they will ehow short-tere shifts. An 
eight aonth follow-up was built into the study to try to 
control for short-tera shifts. | 

The literature on intrinsic sotivation suggests = 
many students beconse deeply iavolved vhen programming a 
coaputer. The student is his own agent. de is task or 
information oriented and is gaining rewards for his 
exploration or mastery of the prograaganming task at hand. The 
revards are iotrinsic, and not dependent on a significant 
other person. The student is encouraged to find his ovn 
solution to probless within the Fange of his capabilities. 
Reciprocity with a teacher can develop but not at the 
expense of the autonosy of either party. Cosputer 
programaing satisfies sany of these factors and has the 
potential for developing self-vorth because the student is 
less dependent on external praise or rejection. _ 

Student-cospyter interaction: Papert (1981) talks 


of safe, stimulating interactive learning environsents vhere 
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a student can explore and be served by direct erperience. 
He calls thes “aicroworlds". The sense of freedom the 
student feels when exploring in aa appropriate sicroworld 
enhances the process of self-cortection through feedback 
fron the machine. Noore and Anderson (1969) define the 
responsive conditions of such ap environment as follous. 


1. It permits the learner to explore freely, thus giving 
hia the chance to discover a probles. 


2. It inforas the learner ismediately about the 
consequences of his actions. 


3. It is sel f-pacing. 


4. It persgits the learner to make full use of his 
capacity for discovering relations of various kinds. 


5. It is s9 structured that the learner is likely to 

make a series of interconnected discoveries about the 

physical, cultural or social world. (p. 602} 
Such an environsent allows the student to be independent and 
to have a sense of sastery over the techniques necessary to 
control it. fn actuality the student is not in control of 
the aachine itself. Cosplex operating systems and cospilers 
drive the system but the student has the illusion of being 
in control. | | | 

This study used a non-equivalent comparison group 

design with repeated seasures on the treatszent group, and 
with comparison to a non-eguivalent reference group on the 
final or follow-up observation. The self-esteen and locus 
of control instrusents vere given three times to the 


treatment group, before and after the computer programming 
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experience. The same instrusents sere given again eight 
months later to the treataent group and a coaparison group. 

| Self-esteesn mean scores increased significantly 
betveen the pretest and postest and regressed slightly on 
the foliov-up test given eight months later. However, the 
difference in the means between the pretest and the follovw- 
up remained significant. . | 

Locus of control Rean scores increased Significantly 

between the pretest and postest, and made a non-significant 
gain between the postest and the follow-up. The difference 
hetween sean scores between the pretest and the follow-up 
for locus of control was significant. Por both self-esteen 
and locus of control no significant difference was found 
between the treatazent and comparison group. All hypotheses 
were tested at a p< .05 “level of significance uniess 


otherwise noted. 


Conchusions 


This study was about the enhancement of self~esteer 
and locus of control due to coaputer prograssing. Even with 
| its limited generalizabiiity beyond the present Sample it 
does suggest that an appropriate couputer prograsping 
experience can effect a positive shift in locus of control 
and self-estees. The fact that locus of control and self- 
estees both improved significantly raises the question of 


how the treatuzent sight have brought about the change. Fros 
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observing the stadents going through the CPE progran the 
folloving things were noted: 

The students did seers to develop a sense of being 
agents of their own iliearning. They eagerly aeperinentea 
with new computer code and procedures in order to carry out 
projects of their awn design. | 

the students did seea to develop a reciprocal 
perspective, learning how others viewed thea. “They were 
| continually comparing their probleas and their solutions. 

The students used the staff as referees and as 
resources. Ao exaaple of this was when sone of the students 
wanted to prograa a favorite song into the coaputer. They 
understood the pitch notation that the computer reguired, 
bat they needed help getting frou standard sheet-music 
notation to the pitch notation. | 

The students exhibited the autotelic principle as 
they seerned to have little fear of the computer and explored 
freely in the graphics, sound and text environments of the 
CPR. They seened to have little fear of making mistakes and 
learned to use feedback from the machine in a constructive 
manner. 

The students did seen to develop a better sense of 
themselves as learners. One of the sost significant aids 
toward reflexive improvement vere the coaputer discs that 
each student had. Everything the student programmed could 


be saved on his or her disc. The student did not have to 
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save everything. Nevertheless, here vas a record of their 
learning process, from the first day, that they could 


review, add to, or delete from as they sav fit. 


Reconpendations 

The Atari program was highly engaging and designed 
around sound educational principles. Sisilar progrags vould 
be of value in the schools not only for their affective 
benefits, but also for their cognitive benefits. The 
Capital Children's Museum waa ap enchanting environment in 
which to hold the CPE. Increased use of computer | 
experiences by puseuns, Sumner camps, educational parks and 
other non-school learning centers should be encouraged. It 
would be hard to duplicate this intensive experience in the 
schools, but it could be done by spreading the experience 
over three or four months. It would be interesting to know 
if the difference in tine of delivery would change the 
results. ) 

A study sinilar to this ane should be done using 
different age groups, and different SES samples, with gore 
demoqraphic and achievement data on the subjects. Other 
non-cognitive constructs should also be considered. In 
addition, randoaly selected experinental and control groups 
would add confidence to the findings and to their 


generalizability. 
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The treatment raises the following questions that 
shouid be considered for further research. Should a teacher 
be more of a coach or guide than a didactician when working 
with students in computer prograsasing situations? How many 
students using a computer at the sane tise is optirnai? How 
can various types of knovledge bases be enbedded into 
programming experiences and to what ages are they 
appropri ate? | 

Based on this study, educators sight consider 
coaputer programaing as a viable method for enhancing 
student's self-esteea and locus of control. If students can 
be made to think of theaselves as success oriented 
individuals, able to define and solve probleas, their 
mastery over learning situations should improve greatly. To 
expect such a change froa even the sost exeaplary | 
educational progras is asking a lot. Hovever, the findings 
of this study suggest that the use of innovative cosputer 
programming experiences to enhance self-esteem and locus of 


control sight be a rich area for further exploration. 
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